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TEXACO SIMPLIFIED LUBRICATION PLAN 
You can handle all major lubrication with not more 
than six Texaco Lubricants —and save substantially in 
time and money. Let a Texaco Lubrication Engineer 
develop the Plan best suited to your particular demands. 


FULL POWER trom diesel and heavy duty 
gasoline engines is possible only with effective 
lubrication. So contractors everywhere use 
Texaco Ursa Oil—especially refined to make 
engines deliver more power with less fuel over 
longer periods between overhauls. 


This superior oil gives you even more. It keeps 
engines free from sludge and carbon deposits 
. . it minimizes wear and prolongs the life of 
all parts. There is a complete line of Texaco 
Ursa Oils. You can get one just right for every 


engine whatever the size, type, speed or fuel used. 

To lubricate wire rope or open gears, use 
Texaco Crater or Texaco Crater X Fluid. They 
provide quiet, smoother gear operation... main- 
tain full wire rope strength. 

Let a Texaco Lubrication Engineer help you 
step up efficiency and reduce costs in every phase 
of your operation. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 
States, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


TEXACO Lubricants and Fuels 


FOR ALL CONTRACTORS’ EQUIPMENT 
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Heavy Construction Equipment 


ROGRESS and expansion in the heavy construc- including both new operations and maintenance, 
tion field during recent years have been so was 46% greater than that in 1950 and 11% over 
rapid as to be almost beyond comprehension. — that for 1953. Actually, in 1954 approximately $7.6 
Developments in new equipment and techniques — billion was spent on heavy construction operations, 
have combined to convert the impossibilities of yes- | and conservative forecasts predict that by 1959 this 











terday into the routine realities figure will be doubled. 

of today. Hills can be levelled; To describe, even sketchily, 
solid rock sliced; the course of Operating costs can be reduced the recent developments in the 
rivers can be altered. Truly, the to a minimum and equipment life equipment which make the cur- 


can be extended by: 
(1) Adopting a simplified lu- 
brication plan which will keep 


whole contour of the earth now 
can be reshaped by man with 


rent heavy construction opera- 
tions possible — the tractor and 


unbelievable speed and rapidity the number of lubricants on the its attachments, the shovel, the 
to fit his needs of the moment— job to a minimum but will still dragline, the scraper, the 
whether they be super-highways, satisfy fully all of the lubrication crusher, the grader, the excava- 


requirements ; 
(2) Storing and handling lu- 
bricants properly so that chances 


tor, and the loader, to mention 
some — would require volumes. 


dams, tunnels, sewers, bridges, 
factory sites or new residential 























areas. of contamination will be mini- However, if one could select a 

Statistics, dry though they mized ; and single word which would reflect 
may be, frequently are quite re- (3) eee a — the trends in equipment design 
tealing Those which have been || ygtnancs program which ns I that have prevaled during th 
compiled on heavy construction lubricant check-up and following ast few years, it might very 
operations reflect well the rate it to the letter. well be INCREASE — increase 
at which activity in this field in engine horsepower, in speed, 
has expanded since the close of in unit load and capacity, in mo- 
World War II. For example, in highway construc- _ bility and flexibility, in size and ruggedness, in ease 


tion alone, the amounts spent since 1946 on both — of operation, and in features which make for more 
new projects and maintenance have increased at an comfort and less strain on the operator. Full advan- 
average rate of $300 million and $100 million per tage is being taken of all the improvements that 
year respectively. Or, expressed another way, the have been realized in the power units whether they 
total expenditure in 1954 for highway construction, be gasoline, diesel, or in some cases, LPG engines. 
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Courtesy of Caterpillar Tractor ¢ 


Figure 1 — 230-Drawbar Horsepower Turbocharged Tractor. 


Fully automatic or semi-automatic transmissions 
have been adopted by neo equipment manufac- 
turers. Refinements continue to be made in the 
design of the hydraulically, electrically, or mechant- 
cally operated attachments which permit easier and 
more cfficient operation. Thus, on the whole, new 
equipment tends to be larger and more powerful 
which increases the unit work capacity; but at the 
same time it is faster, more mobile and much easier 
to handle, all of which increases overall operating 
efficiency. 

Now to revert to some additional pertinent facts 
and figures comparing equipment costs with total 
heavy construction expenditures. The accummulated 
evidence shows that the ratio of equipment value to 
construction value has ge increasing steadily over 
the years. In 1929 the U.S. Bureau of the Census 
reported this ratio as apie! A Bureau of Public 
Roads survey indicated that in 1935 for $100 mil- 
lion spent on highway construction, the value of the 
major equipment involved was $47.8 million, an 
“equipment ratio” of 47.8%. In 1949 a similar 
survey revealed the ratio to be 67%. In the field of 
highway maintenance, as separate from new con- 
struction, this equipment ratio is even higher. In 
1954 the BPR reported that for maintenance opera- 
tions, a dollar's worth of major equipment was 
required to perform a dollar's worth of annual 
maintenance, for a ratio of 100%. These figures 
emphasize very convincingly the tremendous invest- 
ment involved in the purchase and ownership of 
heavy construction equipment. 


Idle equipment represents an investment but it 
doesn't perform any work. It must be operating to 
be productive, and some very interesting statistics 
have been developed on the costs of keeping it in 
service. Of each dollar spent on heavy construction 
operations, 21.3 cents 1s equipment expense (items 
such as direct operating costs, repairs and depre- 
ciation). Of each dollar of equipment expense, 
18.2 cents is for fuel but ov7/y 3.3 cents 75 ‘pent on 
lubricants, including oils and greases. In other 
words, 21.3% of the total heavy construction costs 
is for equipment expense, but only about 0.7% 1s 
spent on lubricants. 

Proper lubrication is a “'must’’ if the equipment 
is to operate satisfactorily and efficiently. This is 
particularly true for today’s modern machines with 
their increased speeds and loads and closer toler- 
ances and clearances. The penalty for lubrication 
failures can be extremely heavy. When one com- 
pares the relatively insignificant cost of the lubri- 
cant to the replacement cost of the part to be lubri- 
cated and add to that the down time required to 
make the necessary repairs, it is certainly “penny 
wise and pound foolish’ to make any compromise 
with lubricant quality—the risk is too great. 

Thus the first step toward proper lubrication is to 
choose the right product—one which has built into 
it all of the properties and characteristics required 
to do the job. However, this is not sufficient in it- 
self. The best lubricants in the world are of no real 
value until they are applied and applied properly- 


Statustics quoted obtained from Gillette Publishing Company 
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at the right time and in the right quantity. This 
involves establishing a definite lubrication schedule 
and adhering to it strictly. 

Through the combination of proper lubrication 
and a good preventive maintenance schedule, the 
costs of keeping equipment in service can be reduced 
and at the same time the equipment life will be 
extended. It is hoped that the discussion to follow 
on lubrication and maintenance will be of some 
benefit to the operators of construction equipment. 


SIMPLIFIED LUBRICATION PLAN 


In order to meet the demands of industry in gen- 


eral, the petroleum companies have made available 


hundreds of different types and grades of lubricants 
represented by thousands of different brand names. 
From these, the construction machinery manutac- 
turers prepare lubrication charts recommending the 
various grades or types of lubricants which they feel 
are best suited for their equipment. However, there 
has been little progress throughout industry toward 
standardizing lubrication recommendations. For ex- 
ample, one manufacturer will specify certain grades 
of lubricants for use on his equipment, while an- 
other manufacturer of the same type of equipment 
with similar basic lubrication requirements may 
recommend an entirely different set of products. 
Thus, individually the lubrication charts provided 
by the equipment manufacturers are usually excel- 
lent with respect to lubricant recommendations, but 
collectively they provide some problems and com- 
plications in the field. They are very useful on jobs 








where there is not a large variety of equipment or 
where the equipment may be all of one manufac- 
turer. However on jobs where the number and va 
riety of equipment are great, more products would b« 
required than could be handled conveniently if each 
manufacturer’s lubricant recommendations were fol 
lowed to the letter. For example, a survey of equip- 
ment on a small road job revealed that to meet each 
specific lubricant recommendation would require 
five grades of motor oil, four grades of gear oil, three 
grades of gear and cable lubricant, six greases, a 
track roll lubricant, a cylinder oil, and a hydraul 
oil, for a grand total of 21 different products. 

Lubrication of construction equipment on the job 
is usually not performed under ideal conditions even 
at best. Time is always of the essence and frequently 
the weather conditions leave much to be desired. In 
such circumstances the contractor will be most re- 
luctant to stock all of the different products required 
and to insist that his oilers abide by each manufac- 
turers lubricant recommendation. The personnel 
responsible for lubricating the equipment know 
from necessity that the number of lubricants used on 
the job must be reduced to a minimum. Lacking any 
other alternative, the contractors themselves or their 
lubrication engineers must decide upon a consoli- 
dated group of lubricants to be used where many 
have been recommended. Actually this is placing 
responsibility where it does not belong. What is 
needed is a carefully designed, simplified lubrication 
plan worked out in advance so that it will not be 
necessary to improvise simplification methods in 
the field 





Figure 2 — 18-yard Struck Capacity Scraper with 300 Horsepower Engine. 
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After considerable study of the lubrication re- 
quirements of construction equipment, such a sim- 
plified plan has been devised. Actual experience on 
construction work, which has been confirmed by the 
military, indicates that six basic types of lubricants 
can satisfy the requirements of nearly all construc- 
tion machinery. These are shown in the Chart along 
with the parts to be lubricated and interval between 
applications. The required characteristics of the six 
lubricants are discussed in the sections that follow. 


Engine Oils 

For gasoline engines as well as diesel engines 
powering construction machinery, it is necessary to 
use an engine crankcase oil which provides oxidation 
stability, corrosion resistance, detergent-dispersant 
characteristics, extreme pressure and anti-wear prop- 
erties, rust protection, and foam prevention. These 
are the principal characteristics of engine oils gen- 
erally known as the heavy-duty type. 

Industry has come to recognize several different 
grades or classifications of these heavy-duty type 
engine oils. Basically an acceptable heavy-duty oil 
is generally recognized as an oil which complies with 
the requirements of Military Specification MIL-O- 
2104A. Increased detergent-dispersant properties 
may be found in those oils which have come to be 
known as ‘Supplement I” type oils. Actually there 
is no established specification covering this type of 
oil, although the engine test requirements to indicate 
an oil of this quality level are generally recognized 
by industry. 

Beyond this quality level are the ‘Series II’’ oils 
or “Super-Duty” type oils. These products were 
developed originally to satisfy the requirements of 
Caterpillar as “Superior Lubricants (Series II)”. 


March, 1956 


More recently Caterpillar has announced a still fur- 
ther advancement in their engine oil requirements 
designated “Superior Lubricants (Series III)’. Oils 
meeting “Series III” represent about the highest 
degree of detergency-dispersancy to be found in com- 
mercially available lubricating oils for internal com 
bustion engines. 


Gear Lubricants 

Many of the different types of gears, such as the 
ordinary spur or spiral-bevel where rolling contact 
occurs between the gear teeth, can be lubricated satis- 
factorily with a straight mineral oil. However, where 
there is a sliding contact between the gear teeth faces, 
as in hypoid or worm gears, the lubricants should be 
fortified to prevent scoring under heavy loads. These 
extreme pressure lubricants will also take care of 
slight misalignments or machining imperfections 
and frequently are used for breaking in plain gears. 

Since a variety of gears is used in construction 
equipment, a gear oil containing extreme pressure 
properties is recommended to insure sufficient load 
carrying capacity for all types encountered. A good 
EP gear oil will absorb shock loads in the heaviest 
drives and still retain its load carrying properties and 
will be resistant to oxidation or thickening, corrosion 
and foaming. 


Hydraulic or Compression Lubricants 

A highly refined straight mineral oil of the proper 
viscosity has been and can be used satisfactorily for 
lubricating air compressors, electric motors, genera- 
tors, bearings, and hydraulic mechanisms. 

However, for hydraulic systems in particular there 
is usually a tremendous advantage in using a pre- 
mium grade hydraulic oil. These oils have been so 





Courtesy of lowa Manufacturing Compan) 


Figure 3 = Portable Primary Double Impelter Impoet Brecker. 
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SIMPLIFIED LUBRICATION PLAN 
FOR 
LARGE CONSTRUCTION PROJECTS 





INTERVAL, 





























PART REQUIRING LUBRICATION HOURS 90-32°F. 32-10°F. 
Gasoline, LPG, and Diesel Engines See ' 
(including misc. oiling parts, such 100 a "a — A 
as Air Cleaners. Generators. etc. sehen ee me 
Gear Boxes 1000 
Bearing (severe service) 10 
Chain Drives 100 : ; 
; °) > Pt 
Flexible ¢ ouplings 1000 iio 1 Gear a" on 
Universal Joints 1000 : bins — 
Other oil lubricated parts in heavy 
duty Services LO 
Hydraulic Mechanisms 
Air Compressors 1000 Premium Grade Hydraulic Oil 
Electric Motors SAE-30 SAE-10 
Generators and Bearings 
Grease Fittings , ; 
Plain cela 10 General Multipurpose Grease 
Track Rollers No. 1 or 0 No. 00 
Hand Packed Bearings LOO 
Wheel Bearings 1000 = f 
Sar cilities 100 Wheel Bearing Grease No. 2 
Ball Bearings 100 





Exposed Gears 
Cables 


Wire Ropes 








compounded as to resist foaming, oxidation, and 
sludge formation, and at the same time to protect 
the system against rust and corrosion. Just one or 
two flakes of rust passing through precision made 
pumps or valves may so mar the surface as to affect 
seriously the efficiency of these parts. Likewise, 
sludge, as might be formed from oxidation of the 
oil, can cause sluggish operation of the mechanisms, 
will increase wear and will eventually reduce clear- 
ances, plug lines and valves, and cause the system 
to become inoperative. Consequently for smooth, 
trouble-free operation of the hydraulic system, a 
premium grade oil should be employed, and in line 
with consolidation of lubricants, use the same prod- 
uct for air compressors, electric motors, generators, 
and oil lubricated bearings, realizing the benefits of 
this type oil on this equipment also. 


General Multipurpose Grease 

Greases and semi-fluid lubricants are now avail- 
able which not only form a tough, durable, long 
lasting film and cling to the parts to be lubricated, 
but which also are very water resistant. Such prod- 


As required 


Cable Lubricant 





ucts are especially suited for track rollers and other 
bearings which are exposed to mud and water. 
Track rollers in particular require a lubricant which 
will be sufficiently fluid to flow through bearing 
passages and still be non-fluid enough to minimize 
leakage from worn bearings. 


Ball and Roller Bearing Lubricant 

Wheel bearings and hand packed ball and roller 
bearings, such as the clutch release and pilot bear- 
ings, require a heavier grease which will provide a 
tough, adhesive film to cushion against shock and 
make parts last longer. A good grease for such appli- 
cation will provide ideal film lubrication inside a 
bearing but at the same time will maintain its orig- 
inal consistency at the outer edges, sealing itself in 
and keeping out grit and water. 


Exposed Gears and Cable Lubricant 

Open gears require a lubricant which will cushion 
load shocks, decrease noise, and reduce wear. It 
must not channel or throw-off, but should cling to 
tooth surfaces and follow through from gear to 
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gear even at high pressures, temperatures, and peri- 
pheral speeds. 

For cables and wire ropes, the product must pene- 
trate into and preserve the core, preventing collapse. 
It should seal each wire in a tough, viscous film to 
reduce internal friction and wear, keep out moisture, 
prevent corrosion, and extend the rope life. 

Lubricants have been developed which have been 
endowed with the properties necessary to satisfy 
both of the foregoing requirements. Consequently, 
if properly selected, a single lubricant may be used 
for both open gears and wire ropes. 

These, then, are the basic properties and char- 
acteristics of six types of lubricants which will satisfy 
most of the main lubrication requirements of heavy 
construction equipment. This simplified plan is flex- 
ible and can be modified and adjusted to meet any 
given situation. It should be regarded as a guide in 
assisting operators of construction equipment to 
reduce their inventory of different kinds of lubri- 
cants to a minimum with the assurance that their 
machines will be lubricated satisfactorily. 

Although the recommendations outlined cover 
the vast majority of equipment, there may always 
be certain exceptions or conditions which will 
necessitate special lubricant recommendations. For 
example special products may be required for 
such applications as water pumps (shaft seal type), 
fifth wheels, electric motors and generators (anti- 
friction), rock drills, steam cylinders, waste packed 
car journals, brake drum bearings on power shovels 
(severe service), concrete forms, and rust proofing 
of equipment in storage. 

Also it is not advisable to make a general blanket 
recommendation for torque convertors and hydrau- 
lic couplings. Since there are wide variations in lubri- 
cant requirements for these components, product 
recommendations should be made on an individual 
basis. 

Generally speaking, construction equipment man- 
ufacturers look very favorably on a simplified lubri- 
cation plan as evidenced by the following comments. 

A Diesel Engine manufacturer: ‘Many contrac- 
tors and users of large quantities of lubricants should 
profit by such a program.” 

A manufacturer of generator sets: “We appre- 
ciate the advantage of standardizing on a minimum 
number of lubricants”. 

A manufacturer of road maintenance equipment: 
“We believe that a simplified and standardized 
lubrication program has been needed for a long 
time.” 

An excavator manufacturer: “We believe that 
the types and grades of lubricants can be materially 
reduced so that a contractor will not be required to 
carry so many different kinds of lubricants to prop- 
erly service a piece of construction machinery”. 

A manufacturer of loaders: “We certainly ap- 


prove such a plan. We believe the fewer lubricants 
specified, the more likely that the correct one will 
be used.” 

A manufacturer of paving equipment: “It is not 
only a nuisance to the contractor but could be detri- 
mental if a contractor is compelled to handle too 
many different types of greases and oils.” 


Gasoline FUELS 


For the gasoline engines powering the various 
types of equipment with which we are concerned in 
this article, the regular grades or housebrand gaso- 
lines should be entirely satisfactory. Octane ratings 
of these gasolines are now sufficiently high through- 
out the country so as to satisfy the octane require- 
ment of even the latest types of equipment for 
construction service, 

Volatility or distillation characteristics of modern 
gasolines are carefully controlled for quick starting, 
rapid warm-up, protection against vapor lock, and 
uniform performance with respect to power and 
economy. This controlled volatility is maintained not 
only to satisfy ever changing climatic conditions in 
a given area but also for any section of our vast 
country. 


Diesel 

The majority of the manufacturers of diesel en- 
gines used in construction machinery either specify 
a No. 2 grade of fuel or have established specifica- 
tions which are usually broad enough to be met by 
a reputable supplier of diesel fuels of this grade. 

As a possible aid in selecting the proper grade of 
diesel fuel a table has been prepared showing the 
diesel fuel specifications of the majority of the diesel 
engine manufacturers whose engines are used in 
construction equipment. For comparison, the re- 
quirements of the ASTM Grades No. 1-D, and 2-D 
of Diesel Fuel are also shown. 


STORAGE AND HANDLING 

The petroleum supplier takes every precaution 
necessary to assure that lubricants are in the best 
possible condition when delivered to the customer. 
The user, likewise, should exercise equal care to see 
that when a lubricant is applied, it is in the same 
good condition as when it was received. 

All of us know from experience the consequences 
of eating spoiled or contaminated food — illness, 
treatment, and doctor bills. Consequently, we take 
extreme measures to protect food and be sure that it 
is in satisfactory condition when we consume it. In 
a sense, fuels and lubricants are the food of ma- 
chines. If fed spoiled or contaminated products, 
they, too, can become ill, and the treatment and 
“doctor bills’ as represented by repairs and new 
parts can be very costly and expensive. 

Many things can happen to a lubricant between 
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Figure 4 — 906 Horsepower Combination of an 18-Yd. Struck Capacity Twin Powered Scraper Being 
Push-Loaded by a Twin Powered Crawler. 


the time it is received by the customer and the mo- 
ment it is applied. Such things as careless handling, 
contamination, confusion of brands, exposure to 
extreme temperatures, and leakage can result in 
damaged equipment, excessive maintenance cost, 
and lost productive effort. The conditions under 
which a contractor must store and handle lubricants 
are particularly hazardous from the standpoint of 
contamination and exposure to temperature ex- 
tremes. Consequently, he should be unusually care- 
ful to see that nothing detrimental happens to them. 


Leakage 

Loss of lubricant from damaged containers, loose 
fitting plugs, or careless handling (spilling) repre- 
sents product that the user has purchased but will 
not be able to use. This all adds up to waste. 


Contamination 

All contamination is undesirable and should be 
avoided, but the extent of the consequences will 
vary, depending on the type of lubricant and the 
nature of the contaminants. In general, lubricants 
containing additives will be affected more adversely 
than will straight mineral oils. For example, a little 
moisture will not result in permanent damage to 





Courtesy of Caterpillar Tractor Co. 


Figure 5 — 1-Yard Capacity Single Unit Tractor-Shovel 


straight mineral oils. They may become cloudy but 
will clear up after standing as the moisture settles to 
the bottom. Certain additives, however, may be 
water sensitive and may be removed partially or com- 
pletely by contact with just traces of water. Also 
water will cause separation or lump formation in 
certain type greases. 

Contamination with dirt, dust, or other solid 
bodies can be especially harmful if not discovered 
in time. Not only do these materials accelerate oil 
oxidation and shorten oil life, but also because of 
their abrasive properties, they can cause severe dam- 
age to the moving parts of the machinery. 

Thus, extra precautions should be taken to protect 
lubricants from contamination. At best it can cause 
extra handling if discovered before the product is 
used (filtering out solid particles or allowing water 
to separate). Furthermore, contamination may per- 
manently destroy some of the important properties 
of certain additive type lubricants—properties which 
are essential for satisfactory lubrication of the equip- 
ment where the product is to be used. Finally, if the 
contamination is not detected, some very serious 
consequences can result, including damaged equip- 
ment, costly repairs, and lost production. 


Extreme Temperatures 


Exposure to either abnormally high or low tem- 
peratures also can result in temporary or permanent 
damage to lubricants, depending on the nature and 
composition of the product. Again, it is the additive 
type products which are most subject to harm. 

Of the two extremes, contact with low tempera- 
tures is by far the more prevalent due to outdoor 
storage in areas where the winter weather is very 
cold. If nothing worse, exposure to low tempera- 
tures causes lubricants and greases to become viscous 
and stiff, making them difficult to handle. Various 
means are commonly used to heat products which 
have been subjected to low temperatures, some of 
which are not to be recommended. Where direct 
heat is applied, there is always danger of developing 
local overheating which may ruin the lubricant. 
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Dispensing 

On construction operations in particular, it is most 
advisable, if at all possible, to apply the lubricant 
directly from the original container in which it came. 
The elimination of intermediate transfer receptacles 
erases a very serious source of contamination. Dis- 
pensing equipment is now available to fit all of the 
standard containers used to package lubricants and 
greases. They permit product to be removed from 
its original container with no danger of contamina- 
tion, waste, or mess. 


Storage Suggestion 

Some “‘do’s and don'ts” that apply to storage 
and handling of lubricants are outlined as follows. 

1. Choose storage area carefully. Select a central 
location so that hauling distances are as short as 
possible. Also select an area where the atmosphere 
is free from dust and vapors. 

2. Store lubricants indoors if possible—chances 
of contamination will be less. 

3. If stored outdoors, drums should be placed on 
their side and on racks — don’t lay them on the 
ground. When placed upright on end, rain water 
may accumulate and be sucked into the drum by the 
normal breathing action. If stored outdoors on end 
even temporarily, cover should be available to place 
over drum in the event of inclement weather. 

4. Cleanliness is essential regardless of whether 
storage is indoor or outdoor. 

5. Orderliness is another must. By keeping dif- 
ferent brands and types of lubricants separated and 
in their proper places, there is less chance for con- 
fusion and error. 

6. Don't store more products than necessary. The 
lubricant supplier will be glad to make a survey of 
lubrication requirements with a view to keeping the 
number of different products to a minimum. This 
also will reduce chances of confusion. 





faa 
Courtesy of Allis-Chalmers Mfg. Ce, 


Figure 6 — Loading a Truck with a 2%4-Yard Crawler 
Tractor-Shovel. 


7. Exercise extreme care in heating products that 
have been exposed to low temperatures. If possible, 
transfer drums to a warm area and allow product to 
reach room temperature. If more rapid heating is 
required, use exhaust steam. Never apply direct heat, 
such as a flame, to exterior of the drum. This could 
melt the sealing compound and cause leaking. It 
might also harm the product. 

8. Remember that exposure to temperature ex- 
tremes can damage lubricants. If there is any reason 
to suspect that this condition has occurred, examine 
the lubricant before using. If the product appears 
abnormal, consult the lubricant supplier as to what 
to do. The lubricant may have to be discarded or it 
may be salvaged. 


PREVENTIVE MAINTENANCE 
To the contractor striving to complete his job on 
time, equipment maintenance is (or should be) of 
prime importance. A piece of machinery which must 
be pulled off the job for repairs represents lost time. 
Also equipment not operating at top etfficrency can 
have far reaching etfects. For example, a sluggish 





Courtesy of Allis-Chalmers Mfg. Co. 


Figure 7 — Combination of a 15-Yard Struck Capacity Scraper and Crawler Tractor Engaged in a Highway 
Construction Operation. 
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Courtesy of Bucyrus-Erie Company 


Figure 8 — 3-Yard Shovel with a Full Dipper of Granite Rock. 


push tractor may upset the smooth operation of an 
entire fleet of scrapers; the breakdown of a single 
haul unit may mean delays to a big loader; and the 
breakdown of a loader—even for a short time—may 
delay a long series of operations. 

Although the lesson has been learned the hard 
way, experience has proven that in the long run it 
pays to take care of equipment on the job and not 
neglect it. A program of preventive maintenance, 
well planned and properly executed, will pay for 
itself over and over again. For example, it is much 
cheaper to keep a bearing adjusted than it is to buy 
new bearings, shafts, and gears that become dam- 
aged when unadjusted bearings fail. Major break- 
downs, lost time, and high operating costs can be 
kept to a minimum by keeping parts lubricated, 
tightened, and adjusted. Furthermore an operator 
whose equipment is always in good condition is 
very apt to be a happy, satisfied employee. 

Since no two jobs are exactly identical, the actual 
details and execution of preventive maintenance 
programs will necessarily vary from job to job. How- 
ever, there are a few basic concepts which are com- 
mon and essential to all successful programs. 

1. Set up a definite schedule for lubrication and 
mechanical check-ups and s/ck to it strictly. Any 
program will begin to fall apart and become ineffec- 
tive once exceptions are made and one starts to 
cheat” on the original schedule. For example, if it 
is found that the interval between lubricant changes 
can be increased a certain amount with no apparent 
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adverse effect, the natural tendency then is to extend 
it further and further. Such practice will inevitably 
lead to disaster. 

2. If possible, have the preventive maintenance 
work performed on an off-shift, as this will cause a 
minimum of interference with the productive effort. 

3. Assign men to this job who are familiar with 
lubricants and who are thoroughly acquainted with 
the equipment. The consequences are too great to 
entrust this work to uninformed personnel. 

4. Keep accurate records of the servicing done on 
each piece of equipment. This need not be a compli- 
cated procedure. A few simple check marks on a 
printed form are all that is required. A study of such 
records will usually serve as a warning of possible 
trouble. For example, excessive oil consumption is 
evidence of poor lube fittings or oil leaks — items 
which can be checked at once by the mechanic. Also 
these records will indicate when the machine is 
nearing the overhaul stage. 

5. Keep on hand a stock of parts and expendable 
supplies—if they are available when needed, equip- 
ment requiring new parts will be out of service for 
a minimum amount of time. 

6. Clean equipment before servicing. On the face 
of it, this may seem ridiculous since the machines 
will become dirty again as soon as they are put back 
in service. However there are two good reasons for 
following this practice. First, the lubrication fittings 
will be uncovered, and the chances of any points 
being missed will be reduced. Fittings caked over 
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with mud may be overlooked in accordance with the 
old adage ‘‘out of sight, out of mind’. Second, there 
is less chance of dirt from the machine contaminat- 
ing the lubricant at the moment of application. 

These, then, are some points that should apply to 
any good preventive maintenance program. As men- 
tioned earlier, the actual details of carrying out such 
a program must be worked out for each individual 
job. Usually, it is more difficult to set up an ideal 
program on short term jobs than on those that last 
for an extended period. As far as lubrication is con- 
cerned, the critical points are those which must be 
lubricated frequently and the critical time is at the 
start of the job. 


SERVICE SUGGESTIONS 
Some useful service hints on various parts of con- 
struction equipment are outlined as follows: 


Air Compressors 

Keep valves clean to avoid excessive discharge 
temperatures and keep receivers drained of any 
accumulated oil. Service air cleaners every 5 to 10 
hours, if necessary. 


Ball and Roller Bearings 

Ball and roller bearings often have seals to pre- 
vent grease leakage. If seals are in good condition, 
a grease charge should last about 200 hours. Use a 
low pressure gun and apply only a few shots unless 
bearing is vented. Forcing grease around the shaft 


will break the seals. Fill bearing between a quarter 
and half full. 


Brakes 

Do not over-lubricate wheel bearings, as excessive 
lubricant may reach the brakes. 

Since hydraulic brake mechanisms often contain 
rubber parts, use only approved fluids which will 
not affect them. 


Cables and Wire Ropes 

Do not lubricate cables that drag in the dirt. Cable 
winding on drums equipped with clutches should be 
lubricated sparingly to prevent the possibility of 
lubricant reaching clutch faces. 

Other cables should be cleaned every 10-100 
hours as necessary to avoid dryness, and cable lubri- 
cant applied. 

About every 500 hours cables should be immersed 
for a minute or two in heated cable lubricant using 
a trough built especially for this purpose. Usually 
this is a horizontal trough equipped with pulleys 
arranged to keep the cable submerged while it is run 
through. A burlap collar wipes off excess lubricant 
before the cable leaves the trough. 


Chains 
In order to lubricate the pins of silent chains, 


remove chains every fifty hours, wash in Diesel fuel 
or kerosine and soak in hot gear oil. 
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Figure 9 — 6-Yard Shovel Moving Soap Stone and Sand Rock. 
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Courtesy of the Thew Shovel « 
Figure 10 — 15-Ton Crane with Clamshell Bucket Loading 
Trucks in Sand Pit. 
Clutches 


Use low pressure gun and do not over-lubricate 
clutch parts. Lubricant on clutch facings will cause 
slipping. 


Electric Motors 

Inspect grease lubricated bearings every 2,000 
hours. If grease has deteriorated or if dirt is present, 
clean and repack and add grease to housing until 
one-third full. Add small amount of grease every 
1,000 hours but do not over-lubricate. 

Check oil level of oil lubricated bearings regu- 
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larly. Wash out bearings every 2,000 hours. Do not 
flood bearings and wipe off any excess oil. 


Engines (Gasoline and Diesel) 
Crankcase 

The drain period recommended by the engine 
manufacturer covers normal operation. More fre- 
quent draining is necessary if oil temperatures are 
above normal, if engines are started and stopped 
often, or idled for long periods, if the atmosphere is 
very dusty, or if the oil has been diluted to facilitate 
starting. Generally, oil should be drained from en- 
gines of construction machinery at 5O hour intervals. 
Where operating conditions are not too severe, 100 
hours drain periods are entirely practical. On the 
other hand, if the filter or oil shows excessive con- 
tamination, filter cleaning and oil drain periods 
should be shortened. Extending the oil drain period 
is poor economy, since additional wear and deposits 
due to greater oil contamination will cause greater 
maintenance and shorter equipment life. Copper or 
white metal specks on the filter often serve as warn- 
ing of incipient bearing dithculties. 

Drain oil while hot—this is a must! If the oil filter 
is removed when draining oil, add an extra quantity 
when refilling the crankcase. Check the oil level 
every 10 hours, after the engine has been stopped 
for a few minutes to allow oil in the upper part of 
the engine to return to the case. When changing 
brands of oil, even when manufactured by the same 
supplier, it is advisable to drain the crankcase at the 
end of the first 24 hours of operation to remove old 
oil deposits loosened by the new oil. 

Crankcase ventilator air cleaners should be serv- 
iced when oil is drained. 





Courtesy of Marian Power Shovel Co 


Figure 11 = Leading a Truck with a 10-Yard Shovel. 
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Figure 12 — Loading Rock with a Power Shovel. 


Air Cleaners 


Air cleaners may be of the wire gauze type in 
which the gauze is either replaced with a new o 
ment or washed in kerosine or Diesel fuel, 
in oil and reused. Usually any heavy oil (SAE 50) i 
satisfactory for coating the oil wetted type. 

The oil bath-type cleaner requires inspection at 
to 50 hour intervals to keep the oil at the proper 
level and the oil cup clean. Stick a sc pan i down 


dippe 


S 


into the oil, and if the sediment is one-quarter to 
one-half inch deep, the unit should be cleaned and 
refilled. The entire assembly should be taken a 
and cleaned every 500 hours. ¢ arryover of oil into 
the intake manifold indicates that the engine has 
been over-speeded, the oil is too light, or the air 
cleaner is too small. Do not remove the oil cup when 
the engine is running. 

Centrifugal precleaners should be emptied when 
the glass container becomes half full. 


part 


Cooling System 
To insure complete combustion and to avoid con- 
taminating the lubricating oil with fuel soot, engine 
cooling systems should be maintained at about 
180°F. This requires the use of shutters or other 
covering over the radiator when starting up or oper- 
ating at light load in cold weather. In hot weather 
special attention should be paid to the fan belt, 
radiator, and water jacket to maintain the cooling 
system at maximum efficiency. Thermostats must be 
checked frequently by noting whether the radiator 
remains pe poe: the engine has reached proper 
operating temperature as shown by the indicator on 


the dash. 


» 


Permanent ty pe anti-freeze solutions are preferred 
for construction machinery 
boils at about 170°F. and 


engines since alcohol 
most cooling 
this figure for efficient 
combustion of the fuel. Kerosine and salt solutions 
should never be used. 


system 


thermostats are set above 


Distributors 
The lower part of the distributor often is lubri- 
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Figure 13 — Operation of a Crawler Mounted Excavator 
with @ Dragline Bucket. 
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cated automatically from the engine. When driven 
from the generator, however, separate grease lubri- 
cation is usually required. 

The upper distributor bearing may require either 
grease or oil lubrication. The wick under the dis- 
tributor rotor requires two or three drops of light 
oil. An occasional touch of grease to the cam shaft 
is desirable, making sure, however that none reaches 
the breaker points. 


Fans 

Fans mounted on the extension of the shafts of 
other engine accessories and having no separate 
bearings require no lubrication. Neither do those 
having permanently packed bearings. 

Some fans require occasional grease application, 
while others must be lubricated regularly with oil. 
One type of oil lubricated fan is equipped with 
an overflow while another is provided with a stand- 
pipe to insure constant oil level. In the latter type, 
the reservoir is filled with oil and the excess drained 
by turning the fan until the filler hole is down. If 
over-lubricated, fans may throw grease or oil on 
the belts. 


Generators 
Over-lubrication causes deterioration of windings 
and gum formation on the commutator 


Oil Filters 

Clean or replace filter element at every oil change 
or more often under severe dirt conditions. Low 
temperature operation requires more frequent filter 
changing due to condensation forming an emulsion 
with the oil. 

Oil filters do not remove fuel dilution or soluble 
oxidation products. Therefore, crankcase oil must 
be changed regularly regardless of the filter type. 
Bypass filters do not remove all of the finely dis- 
persed soot. Consequently, where these filters are 
used, detergent oils may turn dark quickly in service. 
This is a sign that they are functioning properly. 


ATION 
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Water Pump 

Some require no lubrication, since they are lubri- 
cated either automatically from the engine or per- 
manently packed at the factory. 

Others have a wick leading from an oil sump and 
some have porous bushings through which oil seeps 
to the bearings. 

Grease lubricated pumps in which the grease does 
not come in contact with the engine coolant (i.e., 
when the grease is applied to an external support 
bearing) should be lubricated with a general pur- 
pose grease. Those in which the grease does come 
in contact with the engine coolant (1.¢., when the 
grease is used to lubricate the packing seal) should 
be lubricated with a heavy water insoluble grease. 

If cooling systems show signs of oil, it is an indi- 
cation that either too much or the wrong kind of 
grease is being applied to the shaft. 


Gears — Enclosed 

In most cases the oil need not be changed more 
often than every 1,000 hours, although the oil level 
in the gear boxes should be checked every 50 hours. 
Check the drain plugs after heavy rain or severe dust 
conditions, then drain and refill if water is present 
or if dust is getting in. Keep the oil seals in good 
condition to prevent leakage. Going to a heavier 
grade of lubricant does not necessarily reduce leak- 
age, since under heavy loads the heavier oil will 
result in an increase in the gear case temperature 
which in turn will cause the lubricant to become 
less viscous. Foaming or overheating in gear boxes 
often indicates too high an oil level. This will also 
cause leakage. Keep vents open to prevent pressure 
build-up inside the gear case. 


Gears — Open 

Lubricants for open gears may be one of two 
types — those which must be heated and applied by 
brush or pouring or those which contain a solvent 
and are fluid at normal temperatures, thus permit- 
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Courts sy of Harnischfe 


Figure 14 — Operation of a Loader Teamed with a Crawler Tractor. 
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Figure 15 — Excavator Equipped with a Trenchoe Boom. 


ting easy application. Shortly after application the 
solvent evaporates, leaving a thick viscous film of 
lubricant. 

Gears should be inspected every 10 hours and 
more lubricant applied if necessary. Open gears 
operating in very dusty locations should be washed 
trequently with crankcase oil and no other lubri- 
cant applied. If gears must be run dry, 
spec ds and loads. 


reduce 


Grease Fittings 

Wipe fittings before and after applying grease. 
When the plug must be removed and a fitting 
applied, it is an indication that this part should be 
be lubricated only occasionally. Most parts, such as 
plain bearings, should be lubricated fre: juently and 
freely by ap plying product until clean grease shows 
at the point where the old grease is forced out. 


Hydraulic Systems 

The pumps and valves of hydraulic systems are 
precision made, and a premium grade, it thibited oil 
should be used which will protect parts against 
wear, rust, and corrosion and which will have high 
resistance to foaming and the formation of gum 
and sludge. Gum and sludge formation may result 
in erratic motion and eventually complete stoppage 
of the system. 

Check the oil level frequently and keep it con- 
stant. This will prevent air from being drawn into 
ystem which could cause foaming. If foaming 
occurs or if the oil level is low, check the system 
tor leaks. 


Power Control Unit 


Operate the clutch firmly to prevent slippage 


which results in overheating, hardening of leather 
oil seals, and leakage. 


Rubber Parts 


Oils and greases may cause natural and some 
synthetic rubbers to deteriorate. Keep tires, fan belr, 
rubber hose, engine mountings, rubber bushings on 
radius rods and spring shackles, and cooling system 
connections free from fuel, oil and grease. 

Use only approved fluids in shock absorbers, 
brake cylinders, and hydraulic control systems 
containing rubber diaphragms, plungers, or seals 


Steering Gear 
Keep gear housing filled with recommended oil 
lubricate gear surfaces, bearings, and steering 
shaft. Use a low pressure pump to prevent lubricant 


from being forced up the steering column. 


Track Rollers 

Track rollers of crawler mechanisms having 
plain bearings require frequent lubrication to pre- 
vent dirt and water trom working in. Those on 
shovels, draglines, and cranes should be lubricated 
every hour when traveling. 


Treads — Caterpillar Type 

Do not lubricate. This refers to treads only and 
should not be confused with the track roller or idler 
assemblies. The pin between individual treads is de- 
signed to operate without lubrication as dirt or 
other abrasives which could be picked up by the 
oil would act as a lapping compound and shorten 
the life of the track. 


Turntable Roller Path 


Do not lubricate (except double flange type with 
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Figure 16 — Diesel-Powered Crawler Tractor with Torque Convertor. 


hook rollers). Lubricant will cause rollers to slide 
id wear flat. Lubricate bearings of turntable roll- 
ers sparingly to avoid drip on paths. 


Universal Joints 

Some universal joints are provided with lubri- 
cation fittings. The ball and trunion type should 
not be over-lubricated as the boot will become filled 
with lubricant. Some roller bearing types require 
disassembly and hand packing by an experienced 
mechanic. 

The propeller shaft splines usually are equipped 
with a fitting. The type of plug or fitting should not 
be changed as the balance of the rotating part would 
be affected. 


Wheel Bearings 

Front wheel bearings generally are lubricated by 
removing the wheels and reps acking by hand. 

Some rear wheel bearings have to be removed, 
while others are lubricated automatically from the 
differential or are permanently packed at the fac- 
tory. Some are equipped with a grease cup or 
fitting, and still others have a plug which must be 
removed and a fitting substituted, the plug being 
replaced after the lubricant is applied. 

Premature failure often is caused by contamina- 
tion with dirt and dust during cleaning and re- 
packing. Whenever wheel bearings are removed, 
they should be washed care fully, and 
dried with air. grease should be 


examined, 
After cleaning, 


packed around the bearings and the bearings re- 
placed. Grease seals should be examined carefully 
and replaced if necessary. Ball bearings must be 
adjusted so that the wheel will turn freely with no 
end play. Only a small amount of ad« litional grease 
should be placed in the bearing housing as over- 
lubrication may result in grease on the brakes. 


SUMMARY 


Investments in heavy construction equipment and 
expenditures for construction projects are at an all 
time high and are expected to increase still furthe 
during the next few years. Over 20% of the total 
sum spent on construction operations is devoted 
to keeping equipment operating, but less than 1% 
of the total is spent on lubricants. In view of the 
recognized importance of proper lubrication to the 
performance and life of the machinery and_ the 
relatively low amount spent for lubricants, it 1s 
self-evident — that compromising with lubricant 
quality is false economy. 

Operating costs can be reduced to a minimum and 
equipment life can be extended by:(1) Adopting 
a simplified lubrication plan which will keep the 
number of lubricants on the job to a minimum but 
will still satisfy fully all of the lubrication require- 
ments; (2) Storing and handling lubricants prop- 
erly so that chances of contamination will be mint- 
mized; and (3) establishing a preventive mainte- 
nance program which includes periodic mechanical 
and lubricant check-up and following it to the letter 
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One of Nevada’s biggest 
highway builders uses 


| TEXACO SIMPLIFIED 
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HIS company (name on 
request) is one of the state’s 
biggest highway builders; also 
does open-pit mining for some 
of Nevada’s great copper mines. 
Operations involve millions of 
dollars’ worth of equipment. 
The Texaco Simplified Lubrica- 
tion Plan is used because, the 
company says— 


“With the Texaco Simplified 
Lubrication Plan we can han- 
dle all major lubrication with 
a minimum number of prod- 
ucts. That keeps lubricant 
inventories low, reduces the 
chance of making lubrication 
mistakes, saves us time and 
expense on maintenance. And 
the smooth functioning of 
equipment is a big help 
in keeping our jobs on 
schedule.”’ 


Follow the TEXACO 
Simplified Lubrication Plan 
Contractors throughout the 
country find that, with this 
unique plan, all major lubrica- 
tion can be done with not more 
than six Texaco Lubricants: 


| Engines: lubricate diesel and 
heavy duty gasoline engines 
with one of the famous Texaco 
Ursa Oils—a complete line of 
lubricants especially refined to 
make engines give more power 
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with Jess fuel over longer peri- 
ods between overhauls. 


2 Chassis: use long-lasting 
Texaco Marfak, the lubricant 
that won't jar or squeeze out, 
that protects against dirt, rust 
and wear. More than 625 mil- 
lion pounds of Texaco Marfak 
have been sold. 


3 Wheel Bearings: use Texaco 
Marfak Heavy Duty. It seals out 
dirt and moisture, seals itself in 
—assures safer braking, longer 
bearing life. No seasonal 
change required. 


4 Crawler Tracks: assure 
longer service with Texaco 
Track Rell Lubricant, an eftec- 
tive guardian against dirt, 
water and wear. 


5 Air Compressors: assure 
clean, efficient operation with 
the Texaco air compressor oil 
especially recommended for 
your particular operating con- 
dition. 


6 Rock Drills: get better pro- 
tection against wear and rust 
with Texaco Rock Drill Lubri- 
cant EP. 


Let a Texaco Lubrication 
Engineer help you simplify and 
improve your lubrication pro- 
cedures. Just call the nearest of 
the more than 2,000 Texaco 
Distributing Plants in the 48 
States, or write: 


The Texas Company, 135 
East 42nd Street, New York 17, 
New York. 


TEXACO Lubricants and Fuels 


FOR ALL CONTRACTORS’ EQUIPMENT 








MORE THAN 625 MILLION 
POUNDS OF TEXACO MARFAK 
HAVE BEEN SOLD 





When you have to move a mountain... 


use MARFAK 


No other chassis lubricant gives long-lasting 
protection like Texaco Marfak. It stays in the 
bearings. Heavy loads won't squeeze it out. 
Shock loads won’t jolt it out. In addition, 
Texaco Marfak seals out dirt and prevents rust. 
Chassis parts last longer, equipment stays on 
the job, maintenance costs come down. 

In wheel bearings, Texaco Marfak Heavy 
Duty offers the same fine protection. It pro- 
vides effective lubrication inside the bearing, 
seals out dirt and moisture, seals itself in. This 
assures longer lasting protection, safer braking. 
No seasonal change required. 


NEW MULTI-PURPOSE MARFAK 

Texaco Marfak Heavy Duty Special 2 is the 
new, lithium-base, multi-purpose Marfak — for 
those who want just one lubricant to handle 
all chassis, wheel bearing, water pump and 
other grease lubrication. It pumps easily even 
at winter temperatures, resists water washing 
and stands up in the severest service. 

A Texaco Lubrication Engineer will gladly 
help you simplify your maintenance lubrica- 
tion for greater efficiency and economy. Just 
call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

wv wv vw 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


THE TEXAS COMPANY « © © DIVISION OFFICES 


ATLANTA, GA.. .. .864 W. Peachtree St., N.W. 
BOSTON 16, MASS.. .. .. .20 Providence Street 
A ae arte rea arr P.O. Box 368 


BUTTE, MONT........220 North Alaska Street 
CHICAGO 4, ILL... ..332 So. Michigan Avenue 
DAIEAS 2, TEX..... 26% 311 South Akard Street 
DENVER 3, COLO......... 1570 Grant Street 


SEATIIE 1, WASH........ 


TEXACO 


REGt™ 


HOUSTON 2, TEX...... 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL... .929 South Broadway 
MINNEAPOLIS 3, MINN.... 1730 Clifton Place 
NEW ORLEANS 16,1LA...... 1501 Canal Street 
NEW YORK 17, N. Y.....205 East 42nd Street 
NORFOLK 2, VA... ..3300 E. Princess Anne Rd. 


1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited. 














